Abstract: Water cycles through the Earth's atmosphere, lithosphere, and hydrosphere redistributing fresh water globally. As civilization evolves on the planet, the increase of human population and activities demands additional food, infrastructure, housing, manufacturing, and commerce. The ever-increasing stresses on water resources and significant change in the global hydrologic regime would entail serious and negative consequences in many places where water resources are already scarce and are strained. Possession of adequate water and managing it wisely are elevated to the level of the national security and prosperity strategically. Precipitation and melting of snow and glacier in mountain ranges of Tibet Plateau and southwest of China are sources of water infiltrating into ground as ground water, and flowing through vast land surface feeding major river systems (e.g., Changjiang). With the population growth, and rapid social and economic development, the water in western China is more precious than ever. Moreover, the climate change can alter the water cycle in the region. Thus, it is critical for us to have abilities to observe and quantify the amount of available ground water and surface water in liquid and solid forms, to analyze the resulting large data flows and long timeseries, and ultimately to forecast the future availability of fresh water. Capabilities of Earth observation and data analytics are well suited to undertake these tasks. The challenge, recent progress, and crucial future need are presented.
